in members of families in Jackson in age groups other than the grammar school age group.
The illness was characterized by sudden onset with nausea, vomiting, abdominal cramps, headache, fever, and diarrhea. Nausea and vomiting were such prominent symptoms in a large number of cases that other pathogenic organisms were at first suspected. Blood and mucus were present only in the stools of the more severe cases.
Most cases were mild and lasted from 2 to 24 hours. A few cases were severe with durations from 7 to 21 days with 1 or more relapses.
No deaths occurred.
Stool specimens were obtained from 30 patients within 36 hours of the onset of their illness. Specimens collected were from patients from the four schools involved. Since a branch of the division of laboratories is located in Jackson, bottles for the collection of fecal specimens without preservative were provided and transported to the laboratory within 3 hours of collection. Shigella sonnei, type 1, was readily isolated from the stool specimens obtained from patients. A summary of the outbreak in the four schools is given in table 1.
Epidemiological Observations
Obviously there was a common source of infection in the four schools. It was also obvious that the infection was peculiar to these schools Additional evidence that the milk was contaminated was deemed necessary before presenting the evidence to the milk plant officials and before investigating to determine, if possible, the method by which the milk was contaminated.
Histories were obtained from 1,309 of the 1,923 students registered in the 4 schools. In order that the total sample would be similar to the sample obtained at the Alexander school, histories of the food eaten at lunclh on October 14 were obtained.
The attack rates among students who dranik milk and among those who did not drink milik at lunch on October 14, 1952, are given in table 2. Six hundred and thirty-nine, or 48.8 percent of the 1,309 students, became ill; 625, or 57.4 percent of the 1,088 students whlo dranik milk, became ill, whereas only 14, or 6.3 percent of The chart for vat 4 was similar to the chart indicated in figure 2 . It, too, appeared to have been a substitute.
There were also substituted charts for October 8, 13, and 15, 1952 . Several of the charts showed multiple mountings as indicated by the enlarged and many pinholes in the axis of the charts.
The water supply source for the milk plant was investigated. It showed satisfactory sanitary protection. Samples of the water revealed no bacterial contamination.
Stool specimens were collected from the milk plant personnel. No pathogenic enteric organisms were found. The milk handlers had no history of recent enteric disease. Records at the milk plant indicated that milk was obtained from 32 producing farms. All of the producers were visited. No histories of enteric disease could be obtained. It was not deemed practical to obtain stool specimens from the milk handlers on the farms.
The investigation disclosed that just prior to the outbreak one of the owners of the plant and the plant superintendent had had a heated argument concerning the operation of the plant. The plant superintendent had submitted his resignation to become effective at the end of the month. The plant superintendent, although having 25 years experience in plant operation, showed little understanding of the significance of the pasteurization process.
Discussion
After the investigation of the plant had been made, it appeared that in all probability milk contaminated with Shigella 8onei was delivered to the plant on October 12, 1952, by some producer and improperly pasteurized. Apparently the contaminated milk was delivered to the schools on October 13 rather than on October 14 and served for lunch the same day. This conclusion is based on the fact that a bottle of milk, presumably delivered on October 14, was found to have been properly pasteurized, and that more evidence showing lack of pasteurization of the milk delivered on October 13 was found.
Although the histories of students who drank milk for lunch on October 14 were tabulated, rather than that for October 13, certain children routinely eat lunch in the cafeterias and drink milk; others routinely eat lunch in the cafeterias and do not drink milk; some children bring lunch to school and drink milk in the cafeterias; others bring lunch to school and do not drink milk; and some go home for lunch. Under these circumstances, it would not be expected that the histories of studenits drinking milk on October 13 would differ significantly from the histories obtained on October 14. In all probability, the evidence of milk being the souirce would have been stronger if histories of mnilk drunk on October 13 had been obtained. Whlere possible, hiistories of food eaten should cover two or more meals in such investigations.
Although every effort was made to obtain information from the superintendent and others at the plant as to wlhat occurred on October 12, none could be obtained. Since it appears that the charts were faked, most anything could have happened.
In this plant, milk is usually processed each day as it is received from the producer. It is weighed and dumped into conventional receiving equipment. It is then pumped to the vats.
The amount of milk produced on any 1 farm ranged from 20 to 100 gallons. It is reasonable to assume that the milk from only one farm was contaminated. Therefore, not more than 100 gallons of contaminated milk reached the plant. Since the capacity of the vats was 150 and 200 gallons, it is possible that not more than 50 to 100 gallons of uncontaminated milk were mixed with the contaminated milk. Certainly this would have been true if the contaminated milk was the last batch processed on that day. In fact, the contaminated milk may have been processed without having been mixed with other milk.
This investigation presented an opportunity to study the incubation periods of S. sonnei infections. The dates of onset for cases occurring in the Parkview School were tabulated (table 3). Although 1 case had an onset approximately 10 hours after lunch was served on October 13, 17 cases had onsets 36 to 48 hours after the probable infection time. The maximum incubation period was 8 days and the median was 3 days.
This outbreak of shigellosis traceable to milk is an example of poor milk sanitation. It illustrates the importance and need for legal authority by the State health department in the operation of milk sanitation programs. In Tennessee, legal responsibility is not vested in the State health department but is a responsibility of an agency primarily interested in milk production. The best milk sanitation program is one where the State health agency has the legal authority for the program with power of delegation of authority to local health agencies. Power of delegation of authority is needed because of the detailed enforcement measures that are required in carrying on a good, uniform milk sanitation program.
